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Conductor Insulator Semiconductor 
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As individual atoms are brought closer together, their individual energy levels split 
and mix with those of their surrounding atoms.  The number of energy levels is equal 
to the number of atoms. 
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Cathodoluminescence of thin film 
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Effect of Beam Energy 
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Multi-Photon Luminescence 
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Though relative intensities differ, the peaks occur at the same 
wavelength bands. 
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Trapped States and Chromophores 
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•Trapped states  occur with 
the presence of defects 
 
•Defects can manifest 
themselves as chromophores, 
the light emitting part of a 
molecular structure 
 
•Cathodoluminescence can 
identify these defects 
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Temperature Dependent Luminescence 
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SLR Spectral Radiance vs Temperature 
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Temperature Dependent UV-Vis Spectra 
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Conclusions 
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•Our model, thus far, is qualitatively consistent with 
experimental results 
 
•Future work:  
•Cool sample to 
40 K 
•Extend model 
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Chromophores 
An oxygen vacancy in the structure on the left is a precursor for 
the chromophore on the right, a twofold-coordinated silicon 
defect.  
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A nonbridging oxygen hole center (NBOHC) and oxygen 
deficiency center (ODC) can be transformed into a Si trimer or 
ring through annealing and/or electron beam irradiation.  
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